Speci fication TITLE OF I NVENTI ON: GAS SUPPLY DEVI CE Technical Field [0001]
The present invention relates to a gas supply device that vaporizes

material liquid to supply resultant vaporized gas at a predeterm ned fl ow
rate. Background Art [0002] As this sort of gas supply device A100,
Patent literature 1 discloses, as illustrated in Figs. 6 and 7, one in
which a tank Al retaining material liquid Mis provided wwth a nateri al

liquid intgmedifickdiien pi pe for introducing the material liquid Mand a
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f1 ow r at e Tfchtikag Rieldori zed gas. [0003] The gas supply device A100 is
adapt ed tg t and vaporize the material liquid in the tank by a heater
provi ded around the tank, and al so heat the mass flow controller A2 by

anot her heat er téletméﬁeébngnwemlatﬁh@ vagsersupply dpyices thahvanoriaes magpiiat i ed

agai n. [ 0QQdld to supply ré‘!%%f{t&fapoxhib § ati#l reaétﬁﬂ%ﬂiedjﬁ&w(i@teAloo as disclosed in
Pat ent Il'zg i\tur éﬁ&t e generated gas |ead-out pipe is thought to be
brought t PegkgEHEd tenmperature by heat transfer fromthe tank or the
mass fl ow[00dk]rol | er, and therefore not particularly provided with heating

means such as a héeﬁ} sbna&dgﬁst e&ﬁg cﬁew&r gﬁbq) C?ater?t”ﬁttrc}&%r ﬁtnggses as

t enperature around hé pi pe; I quéeti 'S reason, gas
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plpeltself I's heated to prevent rom bei ng quetied 1n'the
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added to ilagr&asepe BStonnédibd o b MRl a6htdIRk A2 to control a flow rate of the
vaporized gas.
[0003]

The gas supply device A100 is adapted to heat and vaporize the material liquid
in the tank by a heater provided around the tank, and also heat the mass flow controller
A2 by another heater to thereby prevent the vaporized gas from being liquefied again.
[0004]

However, in the gas supply device A100 as disclosed in Patent literature 1, the
generated gas lead-out pipe is thought to be brought to a constant temperature by heat
transfer from the tank or the mass flow controller, and therefore not particularly
provided with heating means such as a heater, and thereby in practice, due to a change
in temperature around the pipe, the gas may be liquefied. For this reason, gas
generation efficiency may be reduced to perform very inefficient operation.

[0005]

In order to address such a problem, it is thought that the pipe itself is heated to
prevent the gas from being liquefied in the generated gas lead-out pipe; however, a
location to install a heater is added to increase cost, which is not practical.

[0006]

Also, the tank and the mass flow controller are provided with being separated
from each other by the generated gas lead-out pipe, so that an installation area for a
whole of the device is increased, and therefore, depending on layout or the like of a
factory, it may be difficult to install such a gas supply device.
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[ 0006] Al so, the tank and the mass flow controller are provided with
bei ng separated from each other by the generated gas | ead-out pipe, so that
an installation area for a whole of the device is increased, and therefore,
depending on layout or the like of a factory, it may be difficult to
install such a gas supply device. Ctation List Patent Literature [0007]
Patent literature 1: JPA 2003-332327 Sunmary of the invention Technical
Probl em [ GOO®]) The present invention is made in consideration of the

cbove-desCT) bed L OPkeeAT A3 RB, Rt L0 Provide 2 sas supply device

by requi siSuenmamyiofitima iheattiong neans from being |iquefied again and an

i nstal | atiQyarad,biffe considerably reduced. Solution to Problem [0009]
[0008]

The present invention is made in consideration of the above-described
problems, and has an object to provide a gas supply device having a compact
configuration that enables vaporized gas to be prevented by requisite minimum heating
means from being liquefied again and an installation area to be considerably reduced.
Solution to Problem
[0009]

That is, a gas supply device of the present invention is provided with: a tank
configured to retain material liquid and heat the material liquid; and a mass flow
controller configured to be connected to an inside of the tank through a first valve unit
and controls a flow rate of gas resulting from vaporizing the material liquid, wherein:
the first valve unit is configured to have a first valve body that is directly attached onto
an outer wall surface of the tank and formed with a first inlet port and a first outlet port
on one surface, and a first valve that is provided inside the first valve body, and
connected to the first inlet port and the first outlet port; and inside an outer wall of the
tank, an internal flow path is formed, and the internal flow path is provided with a
generated gas lead-out line that is provided with a first valve flow-in flow path that
makes a connection between the inside of the tank and the first inlet port, and a first
valve flow-out flow path that makes a connection between the first outlet port and an
introduction port of the mass flow controller.

[0010]

If so, it is conventionally thought that a valve for completely stopping the gas
vaporized from the tank flowing into the mass flow controller has to be provided in
piping between the tank and the mass flow controller, and therefore the idea that the
piping such as a pipe between the tank and the mass flow controller is eliminated is not
present, whereas, as in the present invention, only by providing the internal flow path
inside the outer wall of the tank, and also directly attaching the first valve unit onto the
outer wall surface, the piping such as a pipe can be eliminated. For this reason, the
tank and the mass flow controller can be brought close to each other, or directly
attached to each other, which can produce effects of compactification and thermally
substantial unification, resulting in preventing the gas from being liquefied.

[0011]



That is, a gas supply device of the present invention is provided with: a
tank configured to retain material liquid and heat the material |iquid; and
a mass flow controller configured to be connected to an inside of the tank
through a first valve unit and controls a flowrate of gas resulting from
vaporizing the material liquid, wherein: the first valve unit is configured
to have a first valve body that is directly attached onto an outer wall
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To elimnate pipes for introducing the material liquid to the inside of the
tank as nmuch as possible to configure the gas supply device to be nore
conpact, the gas supply device is only required to be further provided with
a second valve unit that is directly attached onto the outer wall surface
of the tank, wherein: the internal flow path is further provided with a
material liquid introduction line for introducing the material liquid to
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As more preferred embodiment to achieve a compact configuration, one in
which the third valve unit is formed with the third inlet port and the third outlet port on
one surface of the third valve body, and the purge gas introduction line is further
provided with a third valve flow-in flow path that makes a connection between a purge
gas introduction port formed on the outer wall surface of the tank and the third inlet
port.

[0019]

To enable gases respectively having different flow rates to be supplied to a
plurality of processes, one provided with a plurality of generated gas lead-out lines is
cited, wherein each of the generated gas lead-out lines is connected with a mass flow
controller.



In order to make it easy to nmanage |layout in a factory or the |like, or nake
a footprint smaller, the gas supply device is only required to have the
tank or the nmass flow controller attached onto a gas panel. [0021]
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the tank. For this reason, a pipe that makes a connection between the respective
members can be prevented from being exposed to outer air, and thereby the vaporized
air can be prevented from being liquefied due to a temperature change. Further, onto
the outer wall surface of the tank, the respective members can be directly or closely
attached, so that a whole of the gas supply device can be configured to be compact and
thermally substantially unified one, and therefore, for example, even by
temperature-controlling the tank, the whole of the gas supply device can be kept at a
uniform temperature to prevent the gas from being liquefied.

Brief Description of Drawings

[0023]



[Fig. 5] Fig. 5 is a schematic perspective view of a gas supply device
according to still another enbodinent. [Fig. 6] Fig. 6 is a schematic
perspective view of a conventional gas supply device. [Fig.7] Fig. 7 is a
schemati c perspective view of the conventional gas supply device.
Description of Enbodi ments [0024] In the foll ow ng, one enbodi nent
of the present invention is described referring to the drawings. Fig. 1

illustrates a pepgPErkiaVeivd &@PeihtidisdriRiclingvid® ERPESkAIE Joficoa@aslisippl v
devi ce 10Q of thg (ﬁr esen{ enbodiment . and Fig. 2 illustrates a schematic
di agr am i [P §8¢ FRPPHPRROL the B! "ESRESYur ati on of a tank 1. [0025]
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Description of Embodiments

[0024]

In the following, one embodiment of the present invention is described
referring to the drawings. Fig. 1 illustrates a perspective view illustrating an
appearance of a gas supply device 100 of the present embodiment, and Fig. 2 illustrates
a schematic diagram illustrating an internal configuration of a tank 1.

[0025]

The gas supply device 100 in the present embodiment is one that is intended to
supply gas having a predetermined flow rate to a process chamber in a semiconductor
manufacturing line or the like, and as illustrated in Figs. 1 and 3, provided with: a tank 1
configured to retain material liquid M; and three valve units and a mass flow controller
2 that are attached to outer wall surfaces 11 of the tank 1. The gas supply device 100
is one in which an inside of the tank 1 and the mass flow controller 2 are connected to
each other through one of the valve units 31, 32, and 33, and adapted to heat the tank 1
with a heater to vaporize the material liquid M, and control a flow rate of resultant
vaporized gas with the mass flow controller 2.

[0026]

To describe a shape of the gas supply device 100 referring to Fig. 1, the tank 1
is of a substantially rectangular parallelepiped shape; on the side surface thereof, the
valve units each having a cylindrical appearance are provided in line along a longer
direction of the tank 1; onto the upper surface of the tank 1 in Fig. 1, a bottom part of
the mass flow controller 2 having a substantially rectangular parallelepiped shape is



directly attached; and the mass flow controller 2 is protruded in the sane
direction as a direction in which the valve units 31, 32, and 33 extend.

Al so, the tank 1, valve units 31, 32, and 33, and nass flow controller 2
are configured to have substantially the sane width in a shorter direction,
and as illustrated in Fig. 1, adapted to be thinner in the shorter
direction. [0027] Each of the conponents is described. [0028] The
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i nt ernal pj.ezo val v | ve, SO sured fl ow
e PhERRoy R VBRI SRR, e St SRR RS e
prel i m nar3l, 92semtl 33] aP&hss flow contE&thZ(afe d¢cndigumiite havd iLﬁ)st%ﬁualB/Ztheamﬂe 33 is,
as illustr a r:
par al | of opy aagh &ohase aifeeBll ahy, SXMLGMEER B, TPEded FORSPAER e
cylindri caslhpgiefsdﬂ\@p@@l val ve body 311, 321, or 331 at the top thereof, inside
whi ch a vabygr312, 322, or 332 that perfornms open/close operation vm'th, for
exanpl e, a pivo val or the |ike, rovided. Note that in this

speci fication, Eﬁ“ﬂée &‘SI‘:OE}B@P%{F? Hélefﬁg‘i’ﬁ?on is defined as a valve. One
surface of{0628;ottom surface of each of the valve bodies 311, 321, and 331

directly attach ont ot he out rface 11 of the.tank f or med

W he ol ot gl anisS MoWSeoRHL e Hahe P LEES el in RoeltiF gl Eotianiifieh B 0o
out | et pormiedw}ve3@a sadenodBualvhsoagtc mhkeh measuréd dow ratepwhiabuis intamellpach of
t he val Ve%né’h% 3 f i nside the val ve body
311, 321, %ngi &é @o%ssegg%hﬁ% %ﬁn}gﬁ{g%rigﬁ@%ﬁ %%:onnect ed to the inlet
port 31i, @@3 or 33i and the outlet port. In the present enbodiment, in an

af t er - nent i oned Hagh tofWH@r\ﬁal@ Qﬁifst 39f32 hadt anks, lashaRis@atbd 61%1 Iﬁ%ﬂ fla@ﬁd 3t, he
respectiv | ve units 31, Izelarg | l.ectivel ttac

30]
The tank €08 e%|t%&'ﬁv‘bao§ff°%a@#ﬁrgp%rﬁ « Biving SAYPEETTERG AP oo dhe
par al | el efioptenh gleegné, and”lalcd,ém\zlhcedh shapyd ivadei ealyl ylbk@ﬂedrs:ﬁaca the tbpr med,
and in th . rh.alq i n . wal |
of ‘the t anpethot Sida\BRb LA 3 B Y Tk SE RO oo o Lo BRa N 1O
by bori ng far prinple.re pivet bilee kr Bsdgkenist prosidgdi | Notsr thetis ﬂhISkS@emﬁh@lqnnﬂ@r nal
flow path aéé.al §pe?£tﬁl\§ ﬂﬁﬁloﬂ‘ﬁstd(}ﬁn@d Qfé‘%l% edoﬂ@w&@%fg%ubfn%r@%f daSh

| eadi ng out. t he gas vaporiz space of the tank 1 to the
mass f|ow0cféfeﬁ%m 'écfdl% 31, At éﬁnﬁéﬁl|drra~arfy0mraﬁh@do@nettheowt?q viell prrpce g of
i nt roduci ngetahmrmfcﬁmealwdh qwlﬂeﬂ\@drﬂm meoﬂm&tra h@ﬂﬁﬁ&hﬁ&ﬂeﬁrsﬁrﬁanaank 1

d Pi f th
esi dunl dae iR aols B APt YagPRerhy fé’é‘\%%é‘%oﬁﬁ%ﬁ%f% Aty 9°°
anot her ocdasitinand B)IJBﬂs]conﬁgured sﬁanhatofnstdhehé vatesbady 1He 32 hteeBAkla ﬂdnmw pat h
13 is desg@m@%nﬁéa JoN& 1 %le'ch%é&?ed%%l?é Ilgﬁ’ét B 31} he; tHrae ?{da h\éeou

illustrat he perspec ive vie e d’escrl E el ng

rel ated tdndeseicrent cowedingent iajapsatter- n‘eentw%%hmwhaw a/pgtt @Frﬂ%é%l ihAs Bhe

perspect i Rt Yirfive, tﬁefréshoétw\éalam uAts B13h, add BhhfebonabivelpitdchdB, and a
second valw nit 32 te that the first, second, and third valve units
31, 32, f are respectively associ at ed with the generated gas | ead- out
| i ne Gout, nrat ernhaltaﬂki qm ﬁibildl:ﬂ(rhnﬁlydtabmg the @ﬂashdmmallﬁmebtmum pgaslelepiped
introductl I|n heflr val s4.31 and
33 are con gtlruéS des&(’: C}f ﬁa?}q Céﬁ] apn‘gl %)Iagé ? m%?’n glfj Po Ml% yp%é th%
respect i vemfgterlaérhquxdﬁﬁ is egtoinad.v alnyide aniotited Z’aUS)f dlomtaily dur @c&llg&tcmed indtigthe
l'iquid ”a'aﬂllﬁ(telfnlapﬂ’é]v L]ﬂt ! & 83 Iy Hﬂ@d b{z Q»Qg%é a hgle in thd Bl%cg%ﬂgj{? Wltﬁda (9‘3?011 fgd- out

| i ne Gout as 1| ate , provided Wth: a ?t val ve

flowin f I‘éiﬁ/ pabhiniernalifingy Pﬁ‘ﬁklésis Qr%’éﬁﬁﬁ‘é@ﬁh Sreeperalifsagrs dend- Q%éma&%f The
tank 1 andeddhfy Hutrté ghd Nﬁﬁorpé%ﬂtln?lﬂré 1rﬂémﬁlhﬁ)até rgtofvak tekuNitd tl’ﬁalmaﬁsnﬂo@ first

val ve fl ow out flow a ction bet

but 1 et pofpslsrgf Rderet B SRR e SBASS IR B S Pl Bblatal ¢ ne

mass f | owM ontbrihk lisberrdl space 12 of the tank 1; and a purge gas introduction line Pin for
introducing purge gas that purges residual gas at the time of replacing the mass flow
controller 2, or on another occasion.



[ 0033] The first valve flowin flow path 131 is, in Fig. 2, forned
by boring a hole fromthe side surface of the tank 1 where the respective
valve units are attached to the internal space 12 of the tank 1, and the
first valve flowout flow path 132 is forned by boring a hole fromthe
upper surface of the tank 1 in the longer direction, and in such a way as
to intersect wwth the hole, boring a hole vertically froman upper part of
the side spoigce. [0034] The material liquid introduction line Mn

D owoath 135 e of g Bes & ARG Pionl BOVvdn 1 15, BessPp &l iy BilbSatg %1 1

i nt roduct idescrpeioh, kd tloesredlvenu@tsbihsimated un fthe epetdpattives views uf fFagel faaci ng to

t he surfac i 0 | I er € nl et

L S T

134 that rfAkeEspecyn MiEst adhstoel veaeit 1%@@@&@@1@6 @n!tt Bét anslor secgrbvaye Hke

second valipe lNHté t}?a? tl?é“firs% *’t?ecbrﬁi %h&'@l'nrcﬁ Pﬁ@@ uﬁﬁs (3f1 @i‘ean‘%iWar% re&ﬂ%@t@@dl

The second val ve tgvv-l n fl ow at ‘?jigi | ust rfi‘t eg tﬁéf g ﬁ f or med

by bori ng &5ates pit8he rssn%tﬁic&%é {04t 4 qvﬁemfﬁ&ﬁkl i iptrReue

di rection M&ndndl pu@ecghs ﬁltmﬂyctaﬁl lir@ Bint elnseidition, the fileaddahizd vhieei nmgs al hol e
cond vaI (ljow- out

vertically 43(3malo he S|desr{1 The s d.valy

fl ow path a‘fg i 4 fCSP hycPRa B P1'c g?re PO TRES c]’é SUrface
to open i rthosached wiveumammégmd spgolef the liquid maihky ws}éelgﬁsough
introductigm%ine Pinis, as illustrated in Figs. 2 and 3, provided with: a
third valve fllowin flow path 135 that makes a connection_between a purge
gas i ntroduct i ofhs&ererpiadigas ed-oghlinngowmostas Mlatiateddn Figsa2 epd 3 mipvided ni et

port 33i aofith: hefikshidick BawMa AW batBI31 AN naakleh b lcdnivethive bhivaen @kt inkidewrpat h
en the.third ou the third

136 t hat kes ection bet
valve ani ta g SRS Bl Sletrah i o Bt VAo Rbal e hshrays Mebiaie f he
gener at ed ﬂym;:nithdﬁE dht nlakeea GonifectigrORBWen the ﬁrst olitiet fidri 3 b ofcthy érsk valwe i n

f1ow path idSylchy oSkl bl Bheds 1 Fl g nods ol BB Y Doring, fn the | onger

di rection, Fge gas 1n C|on port formed on the bottom
surf ace, éﬂ@ﬁﬁ]n such a way as to intersect with the hole, boring a hole

vertically frommecaat {ale %mmoﬁmmﬁmﬂﬁlswafrqgez f%hﬁexi Iayraénvx |aV§016
flowout f|]ow path 136 is formed by borjng fromthe sid %{fur ace in

such a viayToR teosifinpase (3 PRk here a8 s Bechae FLRBHE A1 Bt I 182,
[ 0038] internal space 12 of the tank 1, and the first valve flow-out flow path 132 is formed by

boring a hole from the upper surface of the tank 1 in the longer direction, and in such a
way as to intersect with the hole, boring a hole vertically from an upper part of the side
surface.

[0034]

The material liquid introduction line Min is, as illustrated in Figs. 2 and 3,
provided with: a second valve flow-in flow path 133 that makes a connection between a
material liquid introduction port MH formed on a bottom surface that is a surface facing
to the surface attached with the mass flow controller 2 and the second inlet port 321 of
the second valve unit 32; and a second valve flow-out flow path 134 that makes a
connection between the second outlet port 320 of the second valve unit 32 and the
internal space 12 of the tank 1.

[0035]

The second valve flow-in flow path 133 is, as illustrated in Fig. 2, formed by
boring a hole from the bottom surface of the tank 1 in the longer direction, and in such a
way as to intersect with the hole, boring a hole vertically from a lower part of the side
surface. The second valve flow-out flow path 134 is formed by boring a hole



As descri bed above, it is configured that inside the outer wall of the tank
1, the internal flow path 13 is fornmed, and onto the outer wall surfaces 11
of the tank 1, the respective valve units and the mass flow controller 2

can be directly attached. [0039] Thus, according to the gas supply
device 100 of the present enbodinent, the internal flow path 13 is forned
inside the outer wall, and al so the respective valve units are directly

attached osmttiallhGonaithe sideahifaceus bpeemtolthewhtttnal §apet2. to the tank 1, so
that it umgﬂst necessary to provide piping such as a pi pe between the tank
1 and the sé flow controller 2. Accordingly, the tank 1 and the nmass fl ow
control | er 2 cafThbeudiergss tityodactier Hael Pindis emcHustdek in Bge 2t dnelr fpoewded whol e
of the gas,gH ' 100 e1 0k B @g\:ﬂg SO
thermal |y ,ulﬁffgﬁg%d gﬁ%&%&%&%%%@a&on, Bﬂblgaﬁeggtéoﬁapﬁﬁe tank 1 Fﬁbt he

heat er, hédirodustian, pest Atk frmediemathsthotiprgsusiaen ang thedirdaglss erhA31 v units

?nd masts fthi@c_y\lvﬁl@@}uhﬂp’.%? bnd attﬁir@QaH'@'fﬁble@utkﬁgp pa?lsw‘@; fhai glakéya Uokreotidn
enperature 1 n 0 e CO ne S. (o10) In s ce a rze gas

can be pr @FB’("&BI%B B"r‘@\f&ﬁ%ﬂoﬁg%"g@?ﬂ@” i [Y&f‘i"g 3aﬂédq tﬁ‘eggﬁrvg‘ﬁfﬁo‘fﬁu he

mat eri al Iflogupah VB2 andtitutiepefiogamenipel @isileng-@ft lineiGenty of the gas supply

devi ce 10 0&@@ be considerably inproved. [0040] Al so, piping that is
supposed to exposed to surrounding outer air and act as one cause to

liquefy gas canThe thishtvplyarfbaw-in flow pahpPétial 35 Blustatedét Fig S domeed bY om
bei ng expapedyti thd Gl HRUALNG LB B6mahE puidai %la iABERStibh pPASSINGE] O Nore

easily prevent the gas frombeing |iquefied.” [0041] O her enbodi nents are
descri bed.thg g@ﬁ%]l surfice, andning $Heh o GYAY- Qfe?cﬂt%é?ftéﬁébglengw ) g?‘ﬁ@ 2% nal
flow loat h_vieﬁ:icﬁll@\ﬁiodﬁd cBhtEd) ﬁahecl)fptué gﬂiegﬁsﬁcai:&?t ro@udid ?f{ﬁldei ﬂt@w-oboxlﬂ/lswega,th f or )
exanmpl e, iQ.t ca ere repl acenent . the nmass ow caont.ro r,..or the
Cker b Hpdr rogd By SnE s AT REkiR Gty Tk S ar S SHE b e
gas i nt r odctiisovalvé flew-qud@4@]path 132. Each of the second val ve unit and
third val \[gognit is, on the bottomsurface of the valve body, fornmed with

the inlet "port and outlet port; however, at least only the outlet port may
be provided so &S deserihed abpye, figs senfignredhehinsidgithhowtpiowall o&theany Lshe f ace

of the taRigethal HBwSHEN 1R i€ B Rcd! AR bith She BREE wARYuREcRdaPs e tANKDE the

connected to the e through [ the material, Ii.quid or rge gas fl ows.
respectpve \J%N% ungts anél gqe mass flow controlier Z can be Alr ctly attach%g. g¢ g

[0039]

Thus, according to the gas supply device 100 of the present embodiment, the
internal flow path 13 is formed inside the outer wall, and also the respective valve units
are directly attached onto the outer wall surfaces 11 with respect to the tank 1, so that it
is not necessary to provide piping such as a pipe between the tank 1 and the mass flow
controller 2.  Accordingly, the tank 1 and the mass flow controller 2 can be directly
attached to each other, and therefore a whole of the gas supply device 100 can be
configured to be compact and also thermally unified one. For this reason, by heating
the tank 1 with the heater, heat is sufficiently transferred even to the respective valve
units and mass flow controller 2 to be able to keep a sufficiently uniform temperature in
all of the components. Accordingly, the once vaporized gas can be preferably
prevented from being liquefied again to return to the material liquid M, and therefore
operating efficiency of the gas supply device 100 can be considerably improved.

[0040]

Also, piping that is supposed to be exposed to surrounding outer air and act as
one cause to liquefy gas can be configured to be completely or almost prevented from
being exposed to the surrounding outer air, which makes it possible to more easily



[ 0044] In the above-descri bed enbodi nent, the tank is one having the
rect angul ar parall el epi ped shape; however, the tank may have a shape havi ng
a curved surface, such as a cylindrical shape. Also, in the case where the
tank has a shape having a curved surface, in order to make it easier to
attach each of the valve units or the mass flow controller, the outer wall
surface of the tank is preferably partially fornmed with a flat surface.

[ 0045] preventhBREEmRIngdiduafifd.ng the mass flow controller to the tank
may be Oni@.@‘ﬂﬁt directly attaches a housing of the mass flow controller

onto the wal | surface of the tank. In this case, heat transfer

bet ween the t antlaardntbodimmenssart leswribedht rol l er is significantly enhanced,
resul tingrj @21 preferred enbodi nent to, in particular, prevent the gas from
bei ng Iquge d. [0046] Al so oi nt rra be present hetween the
nmass fl ow contr&t i rabaYﬁid@SIﬁEbQChmbOChWGn'-ls ﬂewmaéisamro‘&fi@%&fﬁbahq o each

ot her. pefRr das 1ﬂt¥0d'u§t1(ﬁf‘1|n¥e 'E@@@\‘;&afok‘ ekﬁnﬁb' 1ﬂ|tﬂ@5@>etvhfér@fe@&@&ﬁ&ltclff tle pi pe
havi ng a Iengt enab {1 @Fq to b IE%lHJEf tgl betﬁﬁf;@t he tank and the
mass 1 owRaShtO8 F‘é‘%’fml ch fd HEGt A & BEWERN "Phe t ank
and t he W&ﬁc&uddtﬁ%@@ﬂtgﬁ@id&@ﬂuctﬁmlﬁreshaped groove may be forned, and they
may be cog@[? ted to each other so as to be able to be seal ed vm'th an

0-ring. Further, the tank and the mass flow controller be
i ntegral I y shapé&dch phihetsheandoddes, uiit asebidesiveanitds, emthedmttont S’Utf gpef at ur es

of the re%peegéwyﬁogge fhel “ht%ax%le F&‘t laﬁ@%ﬁa ;sud‘ fHoWélvEr t0 1028¢ &99 The

calibration o nass ow cont ro

'Lg prev ch a
probl em tOhtetRosismay barevidadsio) asito s ablere bPaIi’l ROlﬁf“é V}’J‘F}bff YAl aglosr‘ff fLl*iEf’ur ed to
be detac h%‘? kiR tabl0948In such a casd, thd ket @b@‘ix@rydﬁsdﬁfapﬂé@(ﬂo bobetlicrrdtto thehepe

mat eri al Uld roducti.o 0 nd t he burge gas i ntroduction port are
provi ded (5}F'F Wh&i’t%ﬁﬁ“@@@@é‘ﬁ“@f’r?‘ﬁgeg%ﬂ W¥hich is a surface facing to
t he mass flo@w]controller; however, they may be provided in another

location. In li ?rm h by Sc%’er]ér%eqa%ﬁ)(ghi&f ot 6 'te[i':ﬁ{eirsb OC{}A% Rl ifbcta%gglfaer abl e

preventing | ocafl ons o ers frombeln IS pre
to formt rp@raﬂakeerpﬁéshapeqm\ae\iemth@m&mwaw@ﬂtshme hamélaowg“ée agfaicmSP@aucti on

port on a,syrdyRa&ndd @ﬁ&pet hand he tslEdsaGmeRs i dQdnh¥d 4 Bhddeenavalgvecuived s or
the mass flow controller. [Q049
surface, in order to make 1t easier to attach each of the valve units or the mass flow
controller, the outer wall surface of the tank is preferably partiaily formed with a flat
surface.
[0045]

A method for attaching the mass flow controller to the tank may be one that
directly attaches a housing of the mass flow controller onto the outer wall surface of the
tank. In this case, heat transfer between the tank and the mass flow controller is
significantly enhanced, resulting in a preferred embodiment to, in particular, prevent the
gas from being liquefied.

[0046]

Also, a joint may be present between the mass flow controller and the tank, and
they may be closely attached to each other. In short, it is only necessary to eliminate
the presence of a pipe having a length enabling the gas to be liquefied between the tank
and the mass flow controller. In addition, on a connection surface between the tank
and the mass flow controller, an O-shaped groove may be formed, and they may be
connected to each other so as to be able to be sealed with an O-ring.

[0047]
Further, the tank and the mass flow controller may be integrally shaped. In
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The above-descri bed enbodi nent is adapted to supply the gas through only
the one |ine; however, gases having different flow rates may be able to be
supplied through a plurality of lines. Specifically, as illustrated in Fig.
4, it is only necessary to provide a plurality of generated gas |ead-out

| i nes Gout, and connect the mass flow controllers 2 to the respective
generated gas | ead-out |ines Gout. [0050] Al so, the respective
gener at ed thid $adeg Atheuthesl dasiesto@utron@npbtir&sefahé tedpdcyive amvnaetL totvover,

di fferent .jnternal,. S ipside.the ta ar | of .t ener at ed gas

ead-out 1| Rsmis giBRAC BopdrReianbfior 37 e Sty Erdsife Rt B & hace

i nsi de t her¢wanksuch@QBdhlem, the maskFdilowhemirotler dnldlths tank taexipriefer#iilyg codfjgurdte t ank

1 and nassiofoggg\l]ag%@erol |l ers 2 of the gas supply device 100 may be attached
e .

onto a gas gan "Note that the gas panel GP refers to a panel nounted
with pi ecd806¥ gas equi pment such as a meter, a mass flow controller, and a

val ve. The gas snpR 38 \ikesRibd® QniBayinkéht COB frh kiR dige L htdoladtidnhgorpheres of
gas equi pnent are fjrst attached onto en, t

hed t he ga anel "GP, d tp ge
Pespoct | vahnPWEESabtgguction AoPAs Proxidsd e b e sertas:a! The ek PRiBiyh
pi pes, o: aasagf‘aSe_: fdcmglttb nhpmiags v ctamgcaiSerj‘ Hlm\rleutthqqomsy bé peaddedpinenethef gas
eqgul pnen I r s .LO . 5
Pl PTeM J858of, T RO of BADSEREH L ARE RARR, for? Pl MOEercBROBRERS

equi prent .of Athes, membergalsomubping bikekied,eit 19 (orefegable te doitn die eepterid Hiquidht , by
connect i ngntSRRAGH hie PANEhee bE|HLABARK Kt B #38Tc oiBaNEA MicsBALe can be

connected. In_this enbod a back surface of the gas supply device 100
in the di &0Ufsd ¥ith Bredsivemnity opthe massdlops gpgiollely t hat the gas supply device
100 can begogdajectly attached onto a flat surface of the gas panel, and al so

a piece of gas uj pnent at her .t han the gas suppl evi ce, 100, can .pe

eag ily conngct e(ﬁg SL‘?‘f’Fé‘?egjgg’%a%?q UREILSS a‘?ar?zedgtgggﬁ‘ﬁﬁgfe %ﬁﬁhrr?iuﬁ]il ﬂ{lalgég%l pi ng
t hat connect $inthewaspeatds \heving ederent flagasateguizp beable tabd sngledithroagsi er to
have vi sual %ﬁfft‘ it tQ . teh : i I f: 1.9as
equi pnent %vahf%%ﬁ a I}Iﬁ\%\'i s rﬁ% }éf?%g?” %ﬁ?ﬁ%{t‘&ﬁ ﬁeﬂga{éﬂégg’g ﬁéegﬁ@%gﬁtg%trﬁgdgas
suppl y devimdwalipofesseretedizss ipsd-oas linesGeantcast qoaned g pasow spfrassy Lase a

foot print t§ iRsb@let@id QMe@t&Blasldhdeod Sifled @6@t i O such as a factory. Also,
only the i@@@}l may be configured to be attached onto the gas panel GP, or

only the flow controllers 2 may be configured to be attached onto the
gas panel. [0052so, the respBabiedgsherdied @ss l@dajundinet ouws anpe befretdeetipidesent

i nvention, variaus difi.cations and conbination e ibl e, trial

nopi 1 cab ioPEret BB s iRbugP T B its N (L 0P A oP R AOERR s 140548

suppl y devineeGohanaxbhcpmestedto pidssracoementin mjemealsypecs invide tientorlr.s from

bei ng eXpﬁé@'ﬂAto outer air and al so vaporized gas frombeing |liquefied by a
e

tenperatu change can he obtained. Reference Signs List [0054]
Further, as illustrated in Fig. 5, the tank 1 and mass flow controllers 2 of the

gas supply device 100 may be attached onto a gas panel GP. Note that the gas panel
GP refers to a panel mounted with pieces of gas equipment such as a meter, a mass flow
controller, and a valve. The gas supply device 100 may be configured such that the
pieces of gas equipment are first attached onto the gas panel GP, and then the respective
pieces of gas equipment are connected to each other through pipes, or a gas flow-in port
and a gas flow-out port of each piece of gas equipment are directly connected to the
panel, and through flow paths formed inside the panel, gases flow through the
respective pieces of gas equipment. Also, the gas supply device 100 may be
configured such that, by connecting respective panels, the respective pieces of gas
equipment can be connected. In this embodiment, a back surface of the gas supply
device 100 in the diagram is formed with a flat surface, so that the gas supply device
100 can be directly attached onto a flat surface of the gas panel, and also a piece of gas
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100: Gas supply device 1: Tank 11: Quter wall surface 13: Internal flow
path 2. Mass flow controller 31: First valve unit 32: Second valve unit 33:
Third valve unit Gout: Generated gas |lead-out line Mn: Material |iquid
introduction line Pin: Purge gas introduction |ine GP. Gas panel

equipment other than the gas supply device 100 can be easily connected to the gas panel.
Also, the gas panel can minimize piping that connects the respective pieces of gas
equipment, and make it easier to have visual contact with layout to arrange the
respective pieces of gas equipment within a minimum area, so that the gas panel can
make the gas supply device 100 easier to use as fluid control equipment, and decrease a
footprint (installation area) in a use location such as a factory. Also, only the tank 1
may be configured to be attached onto the gas panel GP, or only the mass flow
controllers 2 may be configured to be attached onto the gas panel.

[0052]

Besides, unless against the scope of the present invention, various
modifications and combinations are possible.
Industrial Applicability
[0053]

According to the present invention, a gas supply device that can prevent pipes
connecting respective members from being exposed to outer air and also vaporized gas
from being liquefied by a temperature change can be obtained.

Reference Signs List
[0054]

100: Gas supply device

1: Tank

11: Outer wall surface

13: Intemal flow path

2: Mass flow controller

31: First valve unit

32: Second valve unit

33; Third valve unit

Gout: Generated gas lead-out line

Min: Material liquid introduction line

Pin: Purge gas introduction line

GP: Gas panel

12



Cl ai nms 1. A gas supply device conprising: a tank configured to
retain material liquid and heat the material liquid; and a mass fl ow
controller configured to be connected to an inside of the tank through a
first valve unit and control a flowrate of gas resulting from vapori zing
the material |iquid, wherein: the first valve unit is configured to
have a first valve body that is directly attached onto an outer wall
surface ofClafigs tank and forned with a first inlet port and a first outlet

port on one surfae and i kst val rovi.ded |n a at h that
makes a connecti oﬁ* E%% %é’gﬁ'{ écefclopg}tnsl%r &t ar&o??ggﬁiqu éet]a ?tengwllcg'}&port ;
and andrhsitdbe anatayial Bauidadnd aohagsilow emitrollancandigeradad bé Icmwept@tiho P
for med, anﬂma@sgh@ttmto%h%x@ﬁm PRV ARE Wiy fidmngl s EllingFon

I o a

| ead-out |1 net first va win flo es a
connect i onvaﬁéﬂﬁwéﬁhqm@eﬂﬂél%@ Sfhefgs tank and the first inlet port, and a
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path that makes a connection between the second outlet port and the inside of the tank.

3. The gas supply device according to claim 1, provided with a plurality of
generated gas lead-out lines, wherein each of the generated gas lead-out lines is
connected with a mass flow controller.

4. The gas supply device according to claim 1, wherein
the tank or the mass flow controller is attached onto a gas panel.

5. A tank for a gas supply device, the tank configured to retain material liquid

and heat the material liquid in the gas supply device, and comprising a first valve unit
that is configured to have a first valve body that is directly attached onto an outer wall

13



inside an outer wall of the tank, an internal flow path is forned, and the
internal flow path is provided with a generated gas |ead-out |ine that
conprises a first valve flowin flow path that nakes a connection between
an inside of the tank and the first inlet port, and a first valve fl ow out
flow path for making a connection between the first outlet port and an
I ntroduction port of a mass flow controller.

surface of the tank and formed with a first inlet port and a first outlet port on one surface,

and a first valve that is provided in a flow path that makes a connection between the
first inlet port and the first outlet port, wherein

inside an outer wall of the tank, an internal flow path is formed, and the
internal flow path is provided with a generated gas lead-out line that comprises a first
valve flow-in flow path that makes a connection between an inside of the tank and the
first inlet port, and a first valve flow-out flow path for making a connection between the
first outlet port and an introduction port of a mass flow controller.
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